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CO © Germlcfdal-dlsinfectant detergent composition. 1 

CO 

CO 

O) © A germicidal-disinfectant detergent composition comprising (a) a cationic germicide, (b) a metal chelating 

CO agent and (c) at least one surfactant selected from anionic surfactants, nonionic surfactants and amphoteric 

*° surfactants is described. Excellent detergency and germicidal action are provided. 
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Held of the Invention : 

s The present invention relates to a germlcidat-dlsinfectant detergent composition comprising a cationic 
germicide which provides sustained, high level antibacterial activity, excellent germlcidal-disinfectant action, 
and excellent detergent action. 

Description of the Background Art : 

jo 

Cationic germicides generally have both a broad antibacterial spectrum and immediate effects, and are 
thus widely used in hospitals, etc. Germicidal-disinfectant detergents comprising a cationic germicide and a 
surfactant are known. However, such detergents suffer from the fact that anionic surfactants and other 
substances having a negative charge, such as proteins, when present greatly lower the activity of the 
75 cationic germicide. 

Prior art attempts at preventing this reduction in germicidal activity having included coating the cationic 
germicide with a high molecular weight non ionic surfactant or a pH-sensitive polymer, and adding the 
cationic germicide in excess. Unfortunately, the coating processes reduce the activity of the cationic 
germicide and the process making use of excess germicide is not preferable from an economic point of 
20 view. 

SUMMARY OF THE INVENTION 

It is an object of the present Invention to provide a germicidal-disinfectant detergent composition In 
25 which the antibacterial activity of a cationic germicide contained therein is not lowered, even In the 
presence of a substance having a negative charge.^ Providing a germicidal-disinfectant composition having 
excellent detergency Is also an object of the present Invention. 

The present inventors have discovered that when a metal chelating agent is used in combination with a 
composition obtained by mixing a cationic germicide and at least one of an anionic surfactant, a 'nonionic 
30 surfactant and/or an amphoteric surfactant, a germicidal disinfectant detergent composition is obtained 
wherein the cationic germicide exhibits its inherent action without a lowering of its antibacterial activity even 
when anionic surfactants and/or negative-charge carrying species are present. Moreover, excellent deter- 
. gency is provided, thus leading to completion of the present invention. 

In one embodiment of the present invention, there is provided a germicidal-disinfectant detergent 
35 composition comprising (a) a cationic germicide, (b) a metal chelating agent, preferably present in an 
amount of at least 0.5 mol per mol of the germicide and (c) at least one surfactant selected from the group 
consisting of anionic surfactants, nonionic surfactants and amphoteric surfactants. 

In another embodiment of the present invention, there is provided a method for germicidal and 
disinfectant cleaning, which comprises cleaning a contaminated substance with a composition comprising 
40 (a) a cationic germicide, (b) a metal chelating agent, preferably present in an amount of at least 0.5 mol per 
mol of the germicide and (c) at least one surfactant selected from the group consisting of anionic 
surfactants, nonionic surfactants and amphoteric surfactants. 

The germicidal-disinfectant detergent composition of the present invention provides excellent anti- 
bacterial, aritigermicidal, antiviral, etc. activity (hereinafter referred to as germicidal action or effect), wherein 
45 the action of the cationic germicide Is not lowered even in the presence of a substance having a negative 
charge, such as an anionic surfactant. The composition of the present invention is also excellent in its 
detergency. Therefore, the use of the germicidal-disinfectant detergent composition according to the 
present invention in the cleansing of the skin, etc. can bring about a greatly increased germicidal effect 
compared with conventional germicides, 
so The above and other objects, features and advantages of the present invention will be readily 
appreciated as the same becomes better understood from the preferred embodiments of the present 
invention, which will be described subsequently in detail, and from the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

55 

Components (a), (b) and (c) according to the invention germicidal-disinfectant composition and method 
are described below. 
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include cationtc surfactant-type germicides such as benzethonlum chloride, benzalkonlum chloride, dialkyl- 
dimethylammoniiim halides, monoancyltrimethylammonlum halides and their variants having the counter ions 
thereof changed to other anions; blguanlde type germicides such as chlorhexidlne and chlorhexidine 

5 gluconate; amino acid surfactants such as alkyldlamino ethylgtycines and atkylpolyamino ethylgtycfnes; and 
the like. The cationic germicides carry a positive charge and are typically ion-paired with a counter anion so 
as to provide a neutral salt when In the solid phase. Other useful cationic germicides are described in trie 
The Merck Index , Merck & Co., Inc., Rahway, NJ., 1989 incorporated herein by reference. Mixtures of 
cationic germicides can be used. The cationlc germicides are preferably incorporated in the invention 

to composition In an amount of 0.1-10 wt.% (hereinafter indicated merely by "%"), particularly 0.5-5% based 
on the total weight of the composition. 

No particular limitation is imposed on the component (b) metal chelating agent other than its functional 
capacity to chelate a metal Ion. Examples of such chelating agents useful in the present invention include 
ethylenediamtnetetraacetic acid, hydroxyethyl-ethylenediaminetriacetic acid, dlethylenetriamine pentaacetic 

T5 acid, nitrilotriacetic acid, triethylenetetramine hexaacetic acid, phosphonic acids, tri poly phosphoric acid, 
ethylene glycol-bls(2-aminoethyl ether)tetraacetic acid, citric acid, maleic acid, polyacrylic acid, isoamylene- 
maleic acid copolymers, silicic acid, gluconic acid, hydroxybenzylimidinoaceticacid, imldinoacetic acid, and 
.salts of the said acids. Of these, ethytenediaminetetraacetic acid, hydroxy ethylethylenediaminetriacetic acid, 
citric acid, tripolyphosphoric acid, and salts of the said acids are particularly preferred. Mixtures can be 

20 used. 

It Is preferred that the metal chelating agent be present in an amount of at least 0.5, mol per mol of the 
cationic germicide (a). Generally, It is preferably incorporated in a proportion of 0.5-5 mol, more preferably 
0.5-2 mot, most preferably 1-2 mol per mol of the germicide. If the proportion is lower than 0.5 mol, the 
effect of preventing the lowering of the antibacterial activity of the germicide in the presence of a negative 

25 charge is not fully achieved. The metal chelating agent is preferably incorporated in the invention 
composition in a proportion of 0.05-5%, particularly 0.2-3% based on the total weight of the composition. 
^ . . | n certain shampoos and rinses ,- a chelating' agent may be~ incorporated in addition "to an anionic 
surfactant and a cationic surfactant. In such cases, however, the amount of chelating agent incorporated is 
extremely small, and even if a germicide was present, the antibacterial activity of the germicide would not 

30 be protected from being reduced, unlike the case of the present invention. 

Examples of the component (c) anionic surfactants useful in the present invention include salts of higher 
fatty acids preferably having 10-14 carbon atoms, salts of higher alcohol sulfates preferably having 10-18 
carbon atoms, salts of higher alcohol sulfonic acids preferably having 10 - 18 carbon atoms, salts of 
sulfated fatty acids preferably having 10-18 carbon atoms, salts of sulfonated fatty acids preferably having 

35 10-18 carbon atoms, salts of higher alcohol phosphates the alcohol moiety of which preferably has 10-14 
carbon atoms, salts of fatty acid ester sulfates preferably having 10-18 carbon atoms, salts of fatty acid 
ester sulfonates preferably having 10-18 carbon atoms, salts of higher alcohol ether sulfates preferably 
-having 10 - 18 carbon atoms, salts of higher alcohol ether sulfonates preferably having 10 • 18 carbon 
atoms, salts of higher alcohol ether substituted acetic acids the alcohol moiety of which preferably has 8-18 

40 carbon atoms (number of mols of ethylene oxide added: 1-15), condensates of a fatty acid and an amino 
acid, salts of fatty acid amide alkylolated sulfates preferably having 10-18 carbon atoms, salts of fatty acid 
amide alkylated sulfonic acids preferably having 10-18 carbon atoms, salts of carboxymethyl-substituted 
ethoxylated fatty acid amides the acyl moiety of which preferably has 8-18 carbon atoms (number of mols 
of ethylene oxide added: 1-15), salts of su If o sued nates, atkylbenzenesulfpnates preferably having 8-18 

45 carbon atoms, alkylphenol sulfonates preferably having 8 - 18 carbon atoms, alkylnaphthalehesulfonates 
preferably having 8-18 carbon atoms, alkylbenzoimidazolesulfonates preferably having 10-18 carbon 
atoms, and the like. Preferred salts are the Na, K, TEA (Triethanolamine), NH+ + salts. Mixtures can be used. 

Examples of the component (c) nonionic surfactants useful in the present invention include polyox- 
y ethylene alkyl ethers, poly oxy ethylene alkylene ethers, polyoxyethylene sorbitan fatty acid esters, poly ox- 

60 yethytene sorbite fatty acid esters, alkyl polygtycosides preferably having 8-18 carbon atoms, sucrose 
fatty acid esters preferably having 8-18 carbon atoms, alkyl poly glycerol ethers, and the like. Mixtures can 
be used. 

Examples of the component (c) amphoteric surfactants useful In the present invention include alkyl- 
dimethylamino fatty acid, betaines preferably having 8 -18 carbon atoms, alkyldimethylamine oxides 
55 preferably having 8-18 carbon atoms, alkyicarboxymethylhydroxyethylimidazolium betaines preferably 
having 8-18 carbon atoms, and the like. Mixtures can be used. 

Of these, an anionic surfactant alone (meaning one or a mixture thereof) or a combination of an anionic 
surfactant (one or a mixture) with a nonionic surfactant (one or a mixture) and/or an amphoteric surfactant 


(one or a mixture) is prererrea as uurnpuriwnt 

Of these surfactants, the salts of higher fatty adds, the salts of higher aJcohol phosphates, the salts of 
higher alcohol ether-substituted acetic acids, salts of carboxy methyl-substituted ethoxylated fatty acid 
amides, the alkyl polyglycosides. the alkyldimethylamino fatty add betaines and the alkyldimethylamine 

s oxides are particularly preferred. The Na, K, TEAfTriethanolamine), Nm + salts are preferred. To the extent 
that there is any overlap between components (a) and <c), component (c) Is at least one surfactant different 
from the material described in component (a) selected from the group consisting of anionic surfactants, 
nonionic surfactants, amphoteric surfactants and mixtures thereof. 

In order to provide the desired detergent effect, component (c), preferably an anionic surfactant alone or 

10 a combination of an anionic surfactant with a nonionic surfactant and/or an amphoteric surfactant, is 
preferably incorporated in the Invention composition in an amount of 1-80%, particularly 5-50% based on 
the total weight of the composition. When mixtures of anionic and nonionic surfactants are used, the anionic 
surfactant is preferably present in from 1 to 70 %, and the nonionic surfactant is present in from 1 to 70 % 
based on the total wt% of the component (c) surfactant. When anionic, nonionic and amphoteric surfactants 

js are all present, the preferred amounts are 1 to 70 , 1 to 70 , and 1 to 70 , respectively based on the total 
wt% of the component (c) surfactant. 

In the germicidal-dlsinfectant detergent composition according to the present invention, the antibacterial, 
antiviral, etc. activity of the catlonic germicide Is not at all, or not significantly reduced even in the presence 
of a substance having a negative charge, such as an anionic surfactant, because the cationic germicide is 

20 present In combination with a metal chelating agent. Therefore, it is also possible to incorporate an 
additional anionfc potymer and/or the like into the germicidal-disinfectant detergent composition of the 
present invention. Examples of such anionic polymers include polymers having carboxyl groups, sulfonyl 
groups, sulfate residues or the like, for example, salts of po!y{meth)acrylic acid, salts of polyvinyl alcohol 
sulfate, naphthalenesulfonic acid-formalin condensates or alkytene oxide adducts thereof. 

25 In the germicidal-dlsinfectant detergent composition according to the present invention other additives, 
for example, salts, viscosity builders, germicides other than those described above, viscosity depressants, 

T solvents such as ethariol and propylene glycol, perfume bases, colorants, etc. may be suitably incorporated 
within conventional limits not Impeding the effects of the present invention, as heeded. 

The germicidal-disinfectant detergent composition according to the present invention can be prepared 

30 by any method known per se In the art; for example, by mixing and/or stirring the individual components, 
and may be provided in various forms such as aqueous solution, solid, aqueous suspension, and the like. 

The germicidal-disinfectant detergent composition according to the present invention can be applied to 
surfaces, etc. with the object of germicidal and disinfectant cleaning; for example, handwashes, face 
cleansers, body shampoos, hair shampoos, laundry detergents and instrument-cleaning detergents in fields 

35 associated with medical care, food and environmental sanitation. 

While not wishing to be bound by a particular theory, the present inventors believe a clue to the theory 
of operation of the invention is discernable from the 13 C-NMR chemical shift of. the a-carbon of a fatty acid 
salt (which is an example of a present invention anionic surfactant): it is shifted to higher magnetic field in 
the presence of a cationic germicide. Therefore, it is believed that these substances undergo some. 

40 interaction with each other. When EDTA (which is an example of a present invention metal chelating agent) 
is present in or added to the above mixture, the 13 C-NMR chemical shift of the a-carbon is returned to a 
lower magnetic field, it is therefore considered that the addition of the metal chelating agent prevents the 
reduction of the germicidal activity of the cationic germicide by eliminating or redudng the association of 
the metal chelating agent with the cationic germicide, and the tike, so that the cationic germicide is returned 

45 to its original uninhibited state, thereby allowing its inherent action to be exhibited. 

The present invention wilt hereinafter be described in detail by the following examples. However, it 
should be borne In mind that this invention is not limited to or by these examples. 

Example 1: 

50 • • ... ' 

The germicidal effects of various germicides (benzalkonium hexadecylphosphate, benzalkonium chlo- 
ride, didecyl- dimethy (ammonium chloride and chlorhexidine gluconate) both in the presence of an anionic 
surfactant and in the presence of a metal chelating agent added to a mixture of germidde and anionic 
surfactant were investigated. 


Triethanolamlne laurate was used as the anionic surfactant and was mixed in a' proportion of 28.35 parts 
by weight with 1 part by weight of each of the various germicides listed above, and to portions of the 
resultant mixtures was separately added sodium EDTA as the metal chelating agent in varied proportions of 
from 0.5-10.0 mols per mol of the germicide. Sterilized distilled water was added to each of the resulting 
mixtures to provide compositions having 100 parts by weight in total. As controls, systems to which the 
metal chelating agent, triethanolamlne laureate or germicide was not added, and individual systems of these 
components, were prepared. 

A germicidal test was performed in the following manner. Diluted systems of each mixture described 
above were prepared to inoculate each of germs (Escherichia coll IFO 3972 and Pseudomonas aeruginosa 
IFO 12689) to be tested to determine the concentration of the germicide at which the germs were 
completely killed, and the time required to completely kid the germs. More specifically, 0.1 ml of an SCO 
medium (product of. Nippon Seiyaku K.K.) containing precuttured germs (about 10 9 -10 10 cells/ml) was taken 
out and inoculated in 10 ml of the systems described above diluted to predetermined concentrations 
(germicide concentration: 1, 5, 10, 25, 50, 75, 100, 200, 300 or 500 ppm) to conduct the test at room 
temperature. When predetermined periods of time (5, 10, 15 and 30 minutes) elapsed a portion of the 
system inoculated with the germs was taken out with a platinum loop and inoculated in a micro Petri dish 
(96-cell wells, product of CORNING Co.) containing 0.3 ml of an SCD medium for after culture. Culture was 
conducted for 3 days at 30 • C to determine the growth of germs (observation by the naked eye). Among 
these micro Petri dishes, the number of dishes where germs have been completely killed are defined as the 
number of sterilized areas (40 areas in the maximum number). The judgement of the efficacy of the tested 
solution was made by counting the sterilized areas. 

The results are shown in Tables 1 and 2. 
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As apparent from Tables 1 and 2, it was confirmed that the germicidal action of the cationic germicides 
is markedly hindered by the addition of the anionic surfactant, but is recovered by adding, to these 
systems, a metal chelating agent in a proportion of 0.5-10 mol per mol of the cationic germicide. 


Germicidal effects of various germicides (behzalkonium hexadecylphosphate and benzalkonium chlo- 
ride) both in the presence of an anionic surfactant (triethanotamine iaurate) and In the case where sodium 
5 citrate or sodium tripolyphosphate (metat chelating agents) was added to such a mixture were Investigated. 
A germicidal test was performed In the same manner as in Example 1 . As a result, and as shown in Tables 
3 and 4, the germicidal action of the catlonic germicides is markedly hindered by the addition of the anionic 
surfactant, but is recovered by adding, to these systems, sodium citrate or sodium tripolyphosphate in a 
proportion of 0.5-10 mols per mol of the cationic germicide. 
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Example 3: 


Germicidal effects of various germicides (benzalkonium hexadecylphosphate and benzalkonium chlo- 
ride) both in the presence of an anionic surfactant and In the case where an ethylenedlaminetetraacetate 
(dipotassium or disodium salt) as a metal chelating agent was added to such a mixture were investigated. A 
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The germicidal effects of various germicides (benzalkonium hexadecylphosphate, benzalkonium chlo- 
ride, didecyldimethylammonium chloride and chlorhexidine gluconate) both in a system in which an anionic 
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chelating agent was added to the mixed systems were Investigated. 


Method 

The alkyl polyglycoside represented by the following formula (a nonionic surfactant) was mixed in a 
proportion of 10 parts by weight with 1 part by weight of each of the various germicides. 
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IS 



20 Portions of the resultant mixture were separately mixed with sodium EDTA as the metal chelating agent 
in varied, proportions of 0.5-10.0 mols per mo! of the germicide. Sterilized distilled water was added to each 
of the resulting mixtures to 100 parts by weight in total. As controls, systems to which the metal chelating 
agent, 3 parts by weight of triethanolamine laurate as the anionic surfactant or germicide was not added, 
and individual systems of these components, were prepared. 

25 A germicidal test was performed in the following manner. Diluted systems of each mixture were 
prepared to inoculate each of germs (Escherichia coli IFO 3972 and Pseudomonas aeruginosa IFO 1 2689) 
to be tested in the systems to determine the concentration of the germicide necessary to completely kill the 
germs, and the time required to dp so. More specifically, 0.1 ml of an SCD medium (product of Nippon 
Seiyaku K.K.) containing precultured germs (about lOMO 10 cells/mi) was taken out and inoculated in 10 ml 

30 of the system diluted to the predetermined concentration (germicide concentration: 1, 5, 10, 25, 50, 75, 100, 
200, 300 or 500 ppm) to conduct the test at room temperature. When predetermined periods of time (5, 10, 
15 and 30 minutes) went on, a portion of the system inoculated with the germs was taken out by a platinum 
loop and inoculated In a micro Petri dish (96-cell wells, product of CORNING Co.) containing 0.3 ml of an 
SCD medium for after culture. Culture was conducted for 3 days at 30 "C to observe the growth of germs. 

35 (by the naked eye); thereby judging the efficacy by the number of sterilized areas. More specifically, the 
judgment was made by counting areas (40 areas in the maximum number) where.no germ grew on a 
, microptanter. 

The results are shown in Tables 7 and 8. - 
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55 Examples 5: 


The germicidal effects of various germicides (benzalkonium hexadecylphosphate, benzalkonium chlo- 
ride, didecyldimethylammonium chloride and chlorhexidine gluconate) both In a system in which an anionic 
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chelating agent was added to the mixtures were Investigated. 

A germicidal test was performed in the same manner as in Example 4 except that polyoxyethylene (3 0) 
lauryl ether was used instead of the alkyl polyglycoslde as the nonionic surfactant, 
s The results are shown In Tables 9 and 10. 
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55 Example 6: 


The germicidal effects of various germicides (benzalkonium chloride and chlorhexidine gluconate) both 
a system in which an anionic surfactant and/or an amphoteric surfactant was mixed with each aermicide 


A germicidal test was performed In the same manner as In Example 4 except that alkyldlmethylamine 
oxide represented by the following formula was used as the amphoteric surfactant instead of the alkyl 
polyglycoside as the nonionic surfactant. 
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The results are shown in Table 1 1 . 


ouiiouuxiiu}, irmnunic sunactants ana ampnotertc surfactants. 


5 


10 


15 


20 


25 


30 


35 


40 


50 


